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CLAIMS 



[Claim(s)] 

[Claim 1] The case really formed in the housing concerned so that the edge of the valve guide which extended out of 
housing of an EGR valve might be covered. The actuator connected with the axis end section of the valve element guided 
into said valve guide, enabling free sliding, The oil path which draws a part of oil supplied to the actuator concerned into 
said case when said valve element strokes in the valve-opening direction with this actuator. The fixing arrester of the 
EGR valve characterized by having an exhaust port for discharging to the exterior the oil introduced into said case. 
[Claim 2] The fixing arrester of the EGR valve according to claim 1 characterized by interposing an electro-magnetic 
valve in said conveyance-of-oil Rhine while connecting an oil pump to said actuator through conveyance-of-oil Rhine. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the fixing arrester of an EGR valve. 
[0002] 

[Description of the Prior Art] It is recycling to an inhalation~of-air system in a part of exhaust gas discharged from the 
engine, (henceforth "EGR") If it carries out, an engine combustion temperature is lowered and it is NOX in exhaust gas. It 
is known that it can decrease. 

[0003] Drawing 4 is well-known exhaust gas recirculation conventionally. (EGR equipment) It is shown drawing, and the 
exhaust air system 2 and the inhalation-of-air system 3 of an engine 1 are opened for free passage at the reflux path 4, 
and EGR valve 5 is formed in the middle of the reflux path 4, and it is constituted. As shown in drawing 5 , the exhaust 
gas path 7 crooked at the abbreviation right angle is formed in housing 6, EGR valve 5 forms a valve guide 9 in the 
location which carries out phase opposite with end opening of the exhaust gas path 7, and in the valve guide 9, a valve 
element 8 is guided free [ sliding ] and it is formed. Bulb opening according to the service condition of an engine 1 by 
connecting the negative pressure actuator 10 for carrying out the closing motion drive of the valve element 8 with the 
axis end section of the valve element 8 which extended out of housing 6, and controlling the negative pressure of the 
negative pressure actuator 1 0 (the amount of EGR(s)) It obtains. 
[0004] 

[Problem(s) to be Solved by the Invention] However, if it is in EGR valve 5 of the structure mentioned above, it is at the 
ON time of EGR. (at the time of valve opening) Since hot exhaust gas contacted a valve element 8 and flowed, especially 
in the case of a diesel power plant, the lubricant which the temperature of a valve element 8 and a valve guide 9 rose 
greatly, and enclosed with the valve-guide 9 inside deteriorated, and there was a problem of generating fixing of a valve 
element 8. 

[0005] It is publication number in order to prevent fixing of such an EGR valve. What is necessary is to form an engine 
water Jacket so that a guide 9 may be surrounded in housing 6, and just to pour cooling water to this, as shown in 4 No. - 
63960 official report. However, according to this, piping which carries out the feeding and discarding of the cooling water 
to an engine water jacket is needed separately, and leads to a fall, quantity cost-ization, etc. of the dependability of EGR 
equipment. 

[0006] The purpose of this invention is to offer the fixing arrester of the EGR valve which can prevent bulb fixing with a 

very easy configuration, without making structure complicate. 

[0007] 

[Means for Solving the Problem] In order to attain said purpose, the fixing arrester of the EGR valve of this invention The 
case really formed in the housing concerned so that the edge of the valve guide which extended out of housing of an EGR 
valve might be covered, The actuator connected with the axis end section of the valve element guided into said valve 
guide, enabling free sliding. It has the oil path which draws a part of oil supplied to the actuator concerned into said case 
when said valve element strokes in the valve-opening direction with this actuator, and an exhaust port for discharging to 
the exterior the oil introduced into said case. 

[0008] It is desirable to connect an oil pump to said actuator here by conveyance-of^oil Rhine which interposed the 

electro-magnetic valve. 

[0009] 

[Function] If a valve element is stroked in the valve-opening direction by the actuator at the time of ON of EGR. a part of 
actuation oil supplied to an actuator will be introduced in a case through an oil path. The oil introduced in the case flows 
the surroundings of a valve guide, cools this, and is discharged from an exhaust port after an appropriate time. In order 
that the oil within a case may act on the edge of a valve guide at this time, it is used also as lubricant between a valve 
guide and a valve element outside the above-mentioned valve-guide cooling. 

[0010] the oil introduced in said case here — hydraulic power unit (driving source) from — a part of oil in the middle of 
being sent to an actuator may be branched, you may introduce, and a part of oil already poured into the actuator may be 
extracted and introduced. But since it can lead to the surroundings of a valve guide by the oil path which formed the 
actuator in said case and formed in the case wall a part of oil supplied to the actuator when the latter method is adopted, 
the simplification and a miniaturization of structure can be attained. 

[001 1] Moreover, although an oil pump etc. may be prepared separately, if the oil pump with which the engine is already 
equipped is used as a hydraulic power unit of said actuator, complication of the structure accompanying having made the 
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actuator into the oil pressure control can be prevented. In addition, oil pressure is easily controllable, if an electro- 
magnetic valve is interposed in conveyance-of-oil Rhine from an oil pump to an actuator when using the existing oil pump. 

[0012] 

[Example] Hereafter, the example of this invention is explained based on an accompanying drawing. 
[0013] Drawin g 1 is the schematic diagram showing the fixing arrester of the EGR valve concerning this example. While 
the exhaust gas path 13 crooked at the abbreviation right angle is formed as usual, the valve element 16 for opening and 
closing the exhaust gas path 13 is formed in the housing 12 of an EGR valve free [ sliding ] through the valve guide 15, so 
that it may illustrate. Here, said exhaust gas path 13 has input 13a and tap hole 13b of housing 12 which carry out opening 
to the 2nd page which intersects perpendicularly mutually. Moreover, a valve guide 15 is a direction with which the septum 

14 which meets this input 13a is made to open those inside and outside for free passage, and is equipped and which 
intersects said valve element 16 perpendicularly with input 13a. (the inflow direction of exhaust gas) It met and has shown 
around free [ sliding ]. 

[0014] Input 13a of said housing 12 and a reverse side location are equipped with the actuator 18 of the oil-pressure- 
control mold for carrying out the closing motion drive of the valve element 16. The cylinder 19 in which this actuator 18 
was formed in housing 12 in one, The piston 20 which is prepared free [ sliding ] in a cylinder 19 and classifies two space 
in a cylinder 1 9 into 1 9a and 1 9b, ** by the side of the transverse plane of a piston 20 (** of a valve element 1 6 and the 
opposite side) It mainly consists of an inlet 21 which pours oil into 19a, and a compression spring 22 which is prepared in 
** 1 9b by the side of the tooth back of said piston 20, and energizes a piston 20 in the direction of clausilium. 
[0015] Said cylinder 19 is formed from the tube-like object 23 by which extension formation was carried out at the valve- 
guide [ which extended from the septum 14 of housing 12 ] 15. and periphery side of valve-stem 16a, and the lid 24 
attached in the end face of a tube-like object 23. It ****s at the valve-stem 1 6a edge, level difference section 23a is 
formed in the inner circumference of a tube-like object 23, and partition formation of the cylinder room 26 of a major 
diameter is carried out bordering on this level difference section 23a at extension one end. Said piston 20 is formed in the 
cylinder room 26 free [ sliding ], and can be stroked now in the valve-opening direction by the actuation oil poured in from 
said inlet 21. In addition, the piston sheet 30 is formed in level difference section 23a, and he is trying for a piston 20 not 
to collide with level difference section 23a. 

[0016] The spring seat 29 with which the edge of valve-stem 16a was equipped is formed in the space of the minor 
diameter divided at the end face side from level difference section 23a in said tube-like object 23 free [ sliding ], and 
partition formation of the spring room 27 is carried out between the spring seat 29 and the septum 14. A compression 
spring 22 is interposed in the spring room 27 in the said heart with valve-stem 16a. and it is always the direction of 
clausilium about a valve element 16. (piston 20 side) It is energizing. 

[0017] Actuation oil is fed with the oil supply means 31 by the actuator 18 of said structure. The oil supply means 31 is 
the hydraulic power unit connected to the lubrication opening 21 of an actuator 18 by conveyance-of-oil Rhine 32. (not 
shown) It is formed from the electro-magnetic valve 33 interposed in the middle of conveyance-of-oil Rhine 32. Oil pump 
with which the engine is equipped beforehand here at the hydraulic power unit (not shown) It is used. Moreover, a four 
way valve is used, with the signal from the control unit which is not illustrated, oil is conveyed to an actuator 18 side in 
the oil from an oil pump, or branching Rhine 34 is led to an electro-magnetic valve 33. and it is an oil pan mechanism, (not 
shown) It can return now to a side. 

[0018] The valve-guide 15 grade is prepared in cooling, and cooling and the lubrication means 35 for carrying out 
lubrication by the actuation oil from said oil supply means 31 by said actuator 18. This cooling and lubrication means 35 
are formed from the oil path 36 which the stroke to the valve-opening direction of said piston 20 is answered [ path ], and 
makes ** 19a by the side of the transverse plane of a piston 20, and the spring room 27 open for free passage, the spring 
room 27 which functions as lubrication [ a cooling oil jacket-cum-] oil and the exhaust port 37 for discharging oil 

from the spring room 27, as shown in drawing 2 . The oil path 36 is formed in the inner skin of said tube-like object 23 of 
recessing along the direction of an axis. The end side of the oil path 36 is prolonged even in the cylinder wall to which it 
shows a piston 20 free [ sliding ], and carries out opening to said transverse-plane side house 19a in a predetermined 
area at the time of the full stroke of a piston 20. moreover, pars basilaris ossis occipitalis by the side of the other end of 
the oil path 36 (comer of a slot) **s|o|c — as [ introduce / R section 36b is formed, and / the oil drawn from transverse- 
plane side house 19a / into the perimeter of a valve guide 15 / turn and ] — **♦* — it is. The oil path 36 and an 
opposite side location are made to attend a valve guide 1 5. it is prepared in them, the oil of the spring room 27 is 
returned, and said exhaust port 37 is Rhine 38 ( drawing 1 ). It leads and returns to the oil pan mechanism which is not 
illustrated. 

[0019] In addition, in drawing 1 , 17 is the cooling fin prepared in order to gather the cooling effectiveness of valve-guide 

15 grade, and is formed in the emission outlet 13b [ of said housing 12 ]. and reverse side. 
[0020] Next, an operation of this example is explained. 

[0021] The oil fed by the oil pump which is not illustrated is sent to an actuator 18 side with an electro-magnetic valve 33 
at the time of ON of EGR. The oil sent to the actuator 1 8 is poured into ** 1 9a by the side of the transverse plane of a 
piston 20 from an inlet 21, resists the energization force of a compression spring 22, and makes a piston 20 and a valve 
element 16 stroke in the valve-opening direction. If a piston 20 and a valve element 16 carry out a full stroke, as shown in 
drawin g 2 , ** 1 9a by the side of the transverse plane of a piston 20 will be open for free passage to the oil path 36. and 
the oil of transverse-plane side house 1 9a will be led to the spring room 27 through the oil path 36 from opening 36a. 
[0022] After the oil led to the spring room 27 contacts these and flows the surroundings of a valve guide 15 and valve- 
stem 16a. it is returned to an oil pan mechanism from an exhaust port 37. Thereby, the heat of a valve guide 15 and 
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valve-stem 1 6a is taken by the oil which flows the surroundings of these, and is discharged outside, and the extremes-of- 
temperature rise of a valve guide 15 and valve-stem 16a is suppressed. 

[0023] That is, although heat is received from the hot exhaust gas with which a valve guide 15 and valve-stem 16a pass 
through the exhaust gas path 13 at the time of ON of EGR, since it is cooled by the oil from an actuator 18, it is 
maintained at always proper temperature by coincidence, and generating of emergency bulb fixing is prevented. 
[0024] In addition, if the oil of transverse-plane side house 1 9a is made to leak to the spring room 27, the oil pressure of 
transverse-plane side house 19a will fall, but since piston 20 transverse plane is made to face the actuation filling-pump- 
with-oil opening 21, the pressure of transverse-plane side house 19a stands it still somewhat by the oil style by which, as 
for a piston 20, the bottom is also injected by this, and sufficient bulb stroke is secured. 

[0025] on the other hand — the time of OFF of EGR — oil pump (not shown) from — while oil is returned to an oil-pan- 
mechanism side through an electro-magnetic valve 33 and branching Rhine 34, the inside of transverse-plane side house 
19a is also opened wide at the branching Rhine 34 side. Thereby, a piston 20 strokes in the direction of clausilium, and the 
oil of transverse-plane side house 19a is extruded by the energization force of a compression spring 22 from an inlet 21, 
and is returned to coincidence at an oil-pan-mechanism side through conveyance-of-oil Rhine 32, an electro-magnetic 
valve 33, and branching Rhine 34 according to it. 

[0026] According to [ as explained above ] this example, it is at the ON time of EGR. (at the time of valve opening) 
Actuator 1 8 (transverse-plane side house 1 9a) Since it was made to lead a part of supplied actuation oil to the 
surroundings of a valve guide 1 5 through the oil path 36, a valve guide 1 5 can be cooled with very easy structure. 
Therefore, carbonization of the lubrication oil accompanying the temperature rise of a valve guide 15, as a result fixing of 
a valve element 16 can be prevented certainly, without reducing the dependability and the price nature of EGR equipment. 

[0027] And by leading a part of actuation oil supplied to the actuator 18 to valve-guide 15 perimeter, since the actuation 
oil of an actuator 1 8 can be used also as lubrication oil between valve-guide 1 5 and valve-stem 1 6a. like the former, it 
becomes unnecessary to enclose a solid lubricant etc. with valve-guide inner circumference, and the cheap valve guide 15 
can be obtained. 

[0028] Moreover, it is not necessary to prepare separately piping for leading oil to the perimeter of a valve guide 1 5 etc., 
and, according to this example, the high dependability of EGR equipment can be maintained also at this point by having 
formed the oil path 36 in the wall of a cylinder 19 by recessing. And since the actuator 18 was made into the spring return 
type, even if it forms the oil path 36 in cylinder 19 wall, a piston 20 and a valve element 16 can be certainly returned to an 

initial valve position. 

[0029] Moreover, since the oil pump of engine equipment was used as a driving source of an actuator 1 8, it is not 
necessary to carry a driving source separately, and according to this example, also at this point, the simplification of 
structure is promoted and the high dependability and low-price nature of EGR equipment can be secured. In addition, 
when the oil pump of engine equipment is used for the driving source of an actuator 1 8, at the times of a low speed, such 
as the time of an idle, oil pressure is 1 - 2 kg/cm 2. Although it becomes low with extent, if the diameter of a piston, the 
spring force, etc. are adjusted beforehand, EGR can be performed also at the time of a low speed, and all the range of an 
EGR need operating range can be covered. 

[0030] Next, other examples of this invention are explained using drawing 3 . In addition, the same part as the above- 
mentioned example attaches the same sign, and omits explanation. 

[0031] In this example, as shown in drawing 3 . the approximately cylindrical guidance sleeve 41 protrudes on ^ 19b by 
the side of the tooth back of a piston 20 from the septum 1 4 with the exhaust gas path 1 3. Insertion support of the sliding 
of valve-stem 16a is enabled through the valve guide 15 at the guidance sleeve 41. On the guidance sleeve 41, the 
compression spring 22 which energizes a piston 20 upwards sits down, and this has the structure in which the cooling 
room 42 was formed, in the spring room 27 at the periphery side at the guidance sleeve 41 bottom. According to this 
example, the oil supplied to transverse-plane side house 1 9a of an actuator 1 8 goes into a cooling room 42 through the oil 
path 36 at the time of EGR ON. and it is the guidance sleeve 41 (valve guide 15). Since a periphery side is flowed and it is 
discharged from an exhaust port 37. it can compare with the above-mentioned example and cooling effectiveness can be 
gathered. 
[0032] 

[Effect of the Invention] In short, according to this invention, the outstanding effectiveness is demonstrated as following 
above. 

[0033] (1) Since an actuator is formed in the valve element axis end section of an EGR valve, a part of actuation oil 
supplied to an actuator is led to the surroundings of a valve guide through an oil path at the time of ON of EGR and it was 
made to cool, piping which carries out the feeding and discarding of the cooling water is not needed at all, but a valve 
guide is cooled with very easy and small structure, and fixing of an EGR valve can be prevented beforehand. 
[0034] (2) Since the actuation oil of an actuator can be used also as lubrication oil. it becomes unnecessary to enclose a 
solid lubricant between a valve guide and a valve element, and a cheap EGR valve can be obtained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the sectional view showing the outline configuration of one example of this invention. 

[Drawin g 2] It is the expanded sectional view of the actuator in which the important section of one example of this 

invention is shown. 

[ Drawin g 3] It is the sectional view showing the outline configuration of other examples of this invention. 
[Drawin g 4] It is drawing showing the outline configuration of the conventional exhaust gas recirculation. 
[ Drawin g 5] It is the sectional view of the EGR valve applied to the conventional exhaust gas recirculation. 
[Description of Notations] 

12 Housing 

13 Exhaust Gas Path 

15 Valve Guide 

16 Valve Element 
1 6a Valve stem 

18 Actuator 

1 9 Cylinder 

19a Transverse-plane side house 
1 9b Tooth-back side house 

20 Piston 

21 Inlet 

22 Compression Spring 

26 Cylinder Room 

27 Spring Room 

31 Oil Supply Means 

32 Conveyance-of-Oil Rhine 

33 Electro-magnetic Valve 

36 Oil Path 

37 Exhaust Port 
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